Prenatal noise stress aggravates cognitive decline and the onset and progression of beta amyloid pathology in a mouse model of Alzheimer's disease.
Environmental distresses occurring during the sensitive periods of early life may exacerbate the vulnerability to develop physical and mental diseases in old age. Studies have shown the impact of prenatal stress (PS) on the endocrine development and reprogramming of hypothalamic-pituitary-adrenal axis functions in association with cognitive development and susceptibility to neuropsychiatric diseases. Long-term exposure to glucocorticoids can damage the brain and intensify the progression of Alzheimer's disease (AD)-like neuropathological changes, especially in females. There is, however, less information as to the link between PS and the risk of developing AD pathology throughout the lifespan. In the present study, male and female APPNL-G-F/NL-G-F offspring of dams exposed to gestational noise stress were compared with the control offspring in corticosterone alternations, cognitive and motor performances, and the onset age and development of amyloid beta (Aβ) plaques across age. The hyperactivity of the hypothalamic-pituitary-adrenal axis, spatial learning, and Aβ development were sex specific, showing persistent high levels of stress and further memory loss in females than males, especially in PS mice. The Aβ deposition was started earlier, by 2-3 months, and exhibited a heightened progression in PS animals. The PS also created a long-lasting anxiety-like behavior and impairment in cognitive function and motor coordination. Our results suggested PS as a risk to exacerbate AD-like neuropathological changes during the lifespan, with higher susceptibility of females. The findings were discussed in line with the most likely mechanisms for the PS effects, that is, dysregulation of the neuroendocrine system and the placenta by the PS.